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Description 

[0001 ] The present invention relates to a method and 
system for locating fluid leaks from pipes. Whilst the in- 
vention is concerned in particular with locating leaks in 
water pipes, the present invention extends to fluids gen- 
erally passing through pipe work of differing materials. 
[0002] Recent drought years in the United Kingdom 
have highlighted the need to treat the commodity of wa- 
ter with much greater care, this being both environmen- 
tally and commercially important. Thus, there is a need 
to reduce the loss of water through leaks in the water 
distribution pipes. 

[0003] One method to reduce leakage involves mod- 
elling flow patterns according to detected water pres- 
sures in the pipes and then adjusting actual flow to min- 
imise the effects of leakage. However, this method is 
relatively crude and unsophisticated in that precise lo- 
cation of the leak is not determined and only leakage 
rates for whele sections of pipework are resolved. Thus, 
the problem caused by-the leak can only be minimised 
rather than cured. 

[0004] Another method to reduce leakage involves 
taking acoustic samples from sensors located at two 
separated points on the pipe. However, this method re- 
quires an approximate idea of the location of a leak 
along with access to the pipe itself, which may be un- 
derground. 

[0005] In both the above methods, no readily useful 

information is provided about the detail of the leak, e.g. 

size, geometry or radial position. 

[0006] An object of the present invention is therefore 

to provide a method and system for locating leaks in a 

pipe containing fluid flowing therethrough. 

[0007] Accordingtoan aspect of the present invention 

there is provided a method for locating leaks in a pipe 

containing fluid flowing therethrough, the method com- 

prising:- 

providing a sensor means within the pipe for detect- 
ing characteristics of the fluid; 
recording the detected characteristics of the fluid; 
evaluating a fluid flow field characteristic of the fluid 
flowing through the pipe and comparing the evalu- 
ated fluid flow field characteristic with a reference 
fluid flow field characteristic for that pipe to obtain 
thereby data concerning a leak. 

[0008] Preferably, the reference fluid field character- 
istic is obtained immediately after installation of the pipe. 
[0009] However, in cases where this is not practical 
or where the condition of the pipe will change with time, 
the reference fluid characteristics will be derived from 
the upstream characteristics of the flow before the point 
where a leak has altered the flow characteristics within 
the pipe. 

[0010] In one embodiment, the evaluated fluid flow 
field characteristic is compared with earlier fluid flow 



field characteristics from the pipe to provide an indica- 
tion of changes in the pipe over time. 
[0011] It is preferred that the step of comparing the 
evaluated fluid flow field characteristic with the refer- 
5 ence fluid flow field characteristic is effected by a neural 
network. 

[0012] Conveniently, the sensor means is selected 
from pressure sensors, sound sensors, vibrational sen- 
sors, fluid speed sensors, fluid density sensors. 
10 [0013] In one case, the sensor means are located 
around an axis parallel to the pipe and/or along that axis. 
[0014] According to another aspect of the present in- 
vention there is provided a leak location system for lo- 
cating leaks in a pipe containing fluid flowing there- 
's through, the system comprising:- 

a sensor means for detecting characteristics of the 
fluid; 

means for recording the detected characteristics of 
the fluid; 

means for evaluating a fluid flow field characteristic 
of the fluid flowing through the pipe and comparing 
the evaluated fluid flow field characteristic with a ref- 
erence fluid flow field characteristic for that pipe to 
obtain thereby data concerning a leak. 

[0015] Conveniently, the sensor means is selected 
from pressure sensors, sound sensors, vibrational sen- 
sors, fluid speed sensors, fluid density sensors. 
[0016] Preferably, the sensor means are located 
around an axis parallel to the pipe and/or along that axis. 
[001 7] In a preferred embodiment, the sensors are dif- 
ferential pressure sensors to detect the differential pres- 
sure at radially distributed locations spaced around an 
axis parallel to the pipe and/or along that axis. 
[0018] An example of the present invention will now 
be described with reference to the accompanying draw- 
ings, in which:- 

Figure 1 shows schematically apparatus for use in 
the method of the present invention; 
Figure 2 shows a relationship between the appara- 
tus of Figure 1 when provided in a pipe with a leak 
and a measurement of flow field; 
Figure 3 illustrates an array of differential sensors 
for use in the apparatus shown in Figure 1; 
Figure 4 illustrates one example of detected pres- 
sure characteristics of a leak using the sensor array 
of Figure 3; 

Figure 5 illustrates another example of detected 
pressure characteristics of a leak using the sensor 
array of Figure 3; 

Figure 6 illustrates the detected pressure charac- 
teristics of figure 5 in enlarged form adjacent the 
leak; and 

Figure 7 illustrates an example of detected pressure 
characteristics without a leak using the sensor array 
of Figure 3. 
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[0019] As mentioned above, the present invention 
can be applied to fluids generally, for example, oil, water, 
natural gas etc. The present embodiment will be de- 
scribed with respect to water. 

[0020] As a fluid passes through pipework, it can be 
represented as a flow field varying according to the spa- 
tial location within the pipe. The characteristics of the 
fluid flow field will vary according to a large number of 
parameters, including for example pipe size (diameter), 
fluid pressure, pipe surface characteristics, the type of 
flow, side passages, directional variation of the pipe etc. 
Another parameter that will modify the fluid flow field 
characteristics is the presence of a leak. Indeed, the de- 
gree of modification of the fluid flow field characteristics 
will vary according to the form of leak, for example its 
size, type, geometry and location within the pipe. 
[0021] However, it has been found that one of the par- 
ticular problems in detecting a leak is that the effects of 
the leak on the fluid flow field are very difficult to detect. 
There are a number of reasons for this. One reason is 
that the overall flow of the water in the pipe is not laminar. 
Instead, there is a continual background turbulence 
within the overall flow. This tends to mask the modifica- 
tions to the fluid flow field resulting from the leak. Anoth- 
er reason is that the modifications to the fluid flow field 
resulting from the leak are extremely small and highly 
localised. For example, the localised drop in pressure 
relative to the gross or ambient pressure in the pipe that 
results from a leak of diameter a is of the order of 1 4% 
with the effect of the leak disappearing within a pipe 
length of 5a to 1 0a before and afterthe leak. This makes 
it extremely difficult to detect a leak at all and makes it 
extremely difficult to pin point the location of a leak. 
[0022] The inventor considers that a part of the reason 
for the very small localised effect of a leak is that the 
flow within the pipe recovers very quickly afterthe leak. 
In fact, the disturbance in the flow field characteristic 
probably derives from a velocity component of the leak- 
ing water as it flows through the leak, this velocity com- 
ponent being essentially normal to the direction of the 
gross flow of water in the pipe. The effect of this com- 
ponent will be small within the terms of the gross water 
flow and will disappear rapidly either side of the leak. 
[0023] By varying the aforementioned parameters 
with assorted forms of leaks whilst monitoring the char- 
acteristics of the fluid flow field, and by using various 
processing techniques, it is possible to correlate leak 
form with fluid flow field characteristics thereby enabling 
the location of leaks and determination of leak form. 
[0024] Referring to Figure 1, a leak location system 
comprises a sensor means, in the form of a capsule 2, 
which is located in a pipe section 1 through which water 
is flowing in the direction of the arrow. The pipe section 
has preset parameters. The capsule has dispersed 
around its periphery a plurality of sensors 3 for measur- 
ing a fluid flow field characteristic within the pipe interior. 
Measurements taken by the sensors 3 are communicat- 
ed to a remote computer 4. In this respect, the meas- 



urements may be communicated in real time, for exam- 
ple by way of a transmitter on the capsule and a suitable 
receiver for the computer. Alternatively, the measure- 
ments may be stored in a memory on the capsule, for 
5 example on a smart card, the data from which can be 
transferred to the computer following a passage of the 
capsule within the section of pipe. 
[0025] The capsule 2 is arranged to traverse along the 
interior of the pipe in the flow of water. In this respect, 
10 the capsule may rely on the flow of water to carry it 
through a designated section of pipe, or it may be pro- 
vided with propulsion means for affording it independent 
movement within the flow. The capsule is provided with 
location means whereby the location of the capsule 
15 within the pipe section can be determined. The location 
means may comprise, for example, ultrasonic sensors 
for accurately measuring distances to pipe walls and/or 
GSM technology for accurately determining the position 
of the sensor within e.g. a long stretch of pipe. 
[0026] A movement control means can also be pro- 
vided for adjusting the spatial position of the capsule. 
Such movement control means may include radio con- 
trolled vanes or fins or the like for guiding the capsule 
within the flow. 

[0027] The data from the measurements of the sen- 
sors are processed by a processing means and stored 
in memory. A series of data are obtained from pipe sec- 
tions having different parameters and with and without 
leaks of varying forms whereby a library of fluid flow field 
characteristics is built up which can be differentiated ac- 
cording to these parameters. By using artificial neural 
networks and repeating the taking of data a large 
number of times, the artificial neural network learns to 
classify the fluid flow field characteristics with more and 
more accuracy. 

[0028] The use of the above described system is now 
described in relation to figure 2. 
[0029] In order to examine a section of pipe, a suitable 
inlet in the pipe is required for insertion of the capsule 
into the flow. Once inserted, the capsule 2 traverses 
along the pipe taking separate pressure measurements 
from the individual pressure sensors 3. Such measure- 
ments are recorded within the capsule. The fluid flow 
field characteristics as represented by the pressure 
measurements are modified by the presence of a leak 
5 as shown by the pressure contour 6. Hence, the pres- 
sure measurements taken by the sensors on the cap- 
sule provide information about the presence of the leak 
according to the graphical plot of pressure in relation to 
distance along the pipe section, as shown in the figure. 
A leak 5 is positioned at the point x=L along the length 
of the pipe, the plot showing this to be an area of pres- 
sure fluctuation. The plot is only illustrative and will vary 
depending on the geometry of the leak. 
[0030] When analysing the measurements, details of 
the pipe geometry can be entered in the computer 4. In 
this manner, the relevance of a modification of the fluid 
flow field characteristic can be more accurately consid- 
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ered. 

[0031] Thus, the measurements taken by the capsule 
are not necessarily particularly helpful on their own in 
establishing conditions within the pipe, e.g. the position 
and geometry of the leak. In order to interpret the meas- 
urements in detail, they are compared with similar 
measurements from other pipe sections having known 
internal conditions. Such known measurements may be 
held by the computer in a library of prior measurement 
and associated pipe internal condition data. In this re- 
gard, the measurements can be used to form a fluid flow 
field signature of the pipe under examination as shown 
generally by the plot in Figure 2. When suitably catego- 
rised or classified, such a signature can be readily com- 
pared with signatures formed for prior known pipe inter- 
nal configurations to draw out relevant characteristics. 
[0032] As such, the measurements themselves do not 
need to be fully understood, merely compared with pre- 
vious measurement data having known associated pipe 
characteristics. 

[0033] In carrying out the analysis of the measure- 
ments, neural networks may be employed. Pre-process- 
ing of the measurements can be conducted using sev- 
eral techniques such as principal component analysis, 
wavelet transforms, and higher order spectral analysis. 
With use of pre-processing of the signal, it is possible 
to extract the maximum amount of detail about pertinent 
aspects of the signatures whilst minimising unwanted 
information and noise. 

[0034] Figure 3 illustrates an array of sensors which 
provides a more sensitive form of sensor means that can 
be applied to the capsule 2 shown in figure 1 . In partic- 
ular, four differential pressure sensors (e.g. Honeywell 
24 PCA) are provided in the capsule to detect the differ- 
ential pressure between four sensor outlets or tapping 
points A to D distributed radially around the body of the 
capsule. Thus, the differential pressure between outlets 
A-B, B-C, C-D and D-A can be detected. Since absolute 
pressures are not detected, the sensors can resolve 
small localised pressure differentials enabling the de- 
tection of the small pressure drops resulting from leaks. 
Furthermore, due to the angular arrangement of the out- 
lets, spatial location of the leak is provided. 
[0035] With regard to the term pressure differential, it 
will be appreciated that the pressure will depend on the 
depth of the outlet in the water. For example, each 10 
mm of depth represents 1 00 Pa. Thus, the sensors can 
easily detect a differential pressure between the outlets 
in the presence of a leak. 

[0036] The pressure field in the vicinity of the leak can 
be described by the equation:- 

AP= 1 A(?) 4 [p 0 -p fl ] 

where 

AP is the magnitude of the pressure variation due 
to the leak 



a is the length scale at the leak (e.g. the radius for 

a circular hole) 

r is the distance from the leak 
p 0 is the ambient pressure in the pipe 
5 p a is the pressure outside the pipe (this could be 

close to atmospheric 

[0037] Thus, for instance, if p 0 = 10 bar = 10 6 Pa, p a 
= 1 bar=10 5 Pa, a = 0.01 m, r= 0.05 m, then AP = 360 
Pa. 

10 [0038] Figure 4 illustrates an example of detected flu- 
id flow characteristics in the form of pressure, In partic- 
ular, this figure shows results from a pipe of 0.2 m diam- 
eter with a water flow rate therethrough of 20 l/s at a 
pressure of 1 bar (10 5 Pa). A hole of diameter 0.01 m 
15 has been made in the pipe at a specific location provid- 
ing a leakage of 0.7 l/s. The capsule 2 is moved incre- 
mentally along the pipe to take readings. In this figure, 
the increments are 0.1 m. The capsule is moved incre- 
mentally in this case so that localised turbulence caused 
by the capsule subsides to provide more stable read- 
ings. However, the size of the increment can be reduced 
and by application of suitable pre-processing tech- 
niques as mentioned above, the instability of the read- 
ings resulting from localised turbulence can be filtered 
out to provide a cleaner overall characteristic or signa- 
ture. 

[0039] It can be seen from Figure 4 that a comparison 
of the detected characteristics for the differential detec- 
tor for outlets A-B and the differential detector for outlets 
D-A shows a marked effect around the location of the 
leak. Indeed, from a point some 0.1 m upstream of the 
leak, the differential pressure decreases to a minimum 
at the leak and after the leak is passed the differential 
pressure recovers within about 0.03 m. The drop in dif- 
ferential pressure is almost 50% at the minimum. 
[0040] The difference in differential pressure between 
the lines for sensors A-B and A-D in figure 4 could either 
be an intrinsic instrument offset or a relative tilt of the 
sensors. 

[0041] It has been found that the magnitude of the 
leak is related to the pressure drop measured by the dif- 
ferential pressure sensors. Moreover, it will be noted 
that since the outlets D-A are remote from the position 
of the leak, no differential pressure drop is detected. 
This further illustrates the localised nature of the distur- 
bance in the fluid field characteristic. Whilst the detected 
magnitude of the pressure drop is related to the magni- 
tude of the leak, it is apparent that the further from the 
leak, the smaller the magnitude of the pressure drop. 
Nevertheless, by using the differential pressure from 
openings B-C (not shown in figure 4 for convenience), 
it is possible to still resolve out a pressure drop that is 
representative of the magnitude of the leak. 
[0042] Whilst the results of Figure 4 show a simple 
pressure drop for tapping points A-B that is compared 
with the reference pressure drop for tapping points D-A, 
it will be appreciated that by using the analytical tech- 
niques mentioned above, greater accuracy in leak de- 
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tection and information about the leak in relation to spe- 
cific pipework can be obtained. 
[0043] Figure 5 illustrates another example of detect- 
ed fluid flow characteristics in the form of pressure. In 
particular, this figure shows results from a pipe of 0.2 m 
diameter with a water flow rate therethrough of 20 l/s at 
a pressure of 2 bar. A hole of diameter 0.01 m has been 
made in the pipe at a specific location providing a leak- 
age of 1.0 I/s. The capsule 2 is moved incrementally 
along the pipe to take readings. In this figure, the incre- 
ments are varied compared with those of figure 4. 
[0044] Figure 6 illustrates the characteristic shown in 
figure 5 in enlarged form for the portion around the leak, 
whilst Figure 7 illustrates the detected fluid flow charac- 
teristic for the same parameters as in figure 5 except 
that there is no leak. It can be seen from figures 5 , 6 
and 7 that a comparison of the detected characteristics 
for the differential pressure for outlets A-B and the non- 
leak detected characteristics for the differential pressure 
for outlets A-B shows a marked effect around the loca- 
tion of the leak. Indeed, from a point some 0.02 m up- 
stream of the leak, the differential pressure decreases 
to a minimum at the leak and after the leak is passed 
the differential pressure recovers within about 0.015 m. 
The drop in differential pressure is greater than 50% at 
the minimum. 

[0045] It has been found that the magnitude of the 
leak is related to the pressure drop measured by the dif- 
ferential pressure sensors. Moreover, it will be noted 
that since the outlets D-A are remote from the position 
of the leak, no differential pressure drop is detected. 
This further illustrates the localised nature of the distur- 
bance in the fluid field characteristic. 
[0046] It will be appreciated that the example illustrat- 
ed shows an application of the invention inoneformonly 
for the purpose of illustration. In practice, the invention 
may be applied to many different configurations, the de- 
tailed embodiments being straightforward for those 
skilled in the art to implement. 
[0047] For example, whilst sensors 3 have been de- 
scribed as pressure sensors, other forms of sensor can 
be employed to provide fluid flow field characteristics. 
For example, sound sensors, vibrational sensors, fluid 
speed, fluid density and other sensors of the fluid be- 
haviour and characteristics can be used either individu- 
ally or in a combined form to build up fluid flow field char- 
acteristics. 



Claims 

1 . A method for locating leaks in a fluid-carrying pipe, 
the method comprising:- 

causing or permitting a sensor means (2), mo- 
bile within the pipe, to traverse at least a section 
(1) of the pipe for detecting, during said 
traverse, characteristics of the fluid in relation 



to position along said pipe; 

recording the detected characteristics of the 

fluid; 

evaluating a fluid flow field characteristic of the 
5 fluid flowing through the pipe and comparing 

the evaluated fluid flow field characteristic with 
a reference fluid flow field characteristic for that 
pipe to obtain thereby data concerning a leak. 

io 2. A method according to claim 1 wherein the refer- 
ence fluid flow field characteristic is obtained imme- 
diately after installation of the pipe. 

3. A method according to claim 2 wherein the evalu- 
15 ated fluid flow field characteristic is compared with 
earlier fluid flow field characteristics from the pipe 
to provide an indication of changes in the pipe over 
time. 

20 4. A method according to any preceding claim wherein 
the step of comparing the evaluated fluid flow field 
characteristic with the reference fluid flow field char- 
acteristic is effected by a neural network. 

25 5. A method according to any preceding claim wherein 
the sensor means is selected from pressure sen- 
sors, sound sensors, vibrational sensors, fluid 
speed sensors, fluid density sensors, and distance 
sensors. 

30 

6. A method according to any preceding claim wherein 
the sensor means are located around an axis par- 
allel to the pipe and/or along that axis. 

35 7. A method according to any preceding claim wherein 
the fluid flow characteristic is based on pressure of 
the fluid flowing through the pipe. 

8. A leak location system for locating leaks in a pipe 
containing fluid flowing therethrough, the system 
comprising:- 

a sensor means (2), mobile within the pipe; 
means causing or permitting said sensor 
45 means to traverse at least a section (1 ) of the 

pipe for detecting, during said traverse, charac- 
teristics of the fluid in relation to position along 
said pipe; 

means for recording the detected characteris- 

50 tics of the fluid; 

means (4) for evaluating a fluid flow field char- 
acteristic of the fluid flowing through the pipe 
and comparing the evaluated fluid flow field 
characteristic with a reference fluid flow field 

55 characteristic for that pipe to obtain thereby da- 

ta concerning a leak. 

9. A system according to claim 8 wherein the sensor 
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means is selected from pressure sensors, sound 
sensors, vibrational sensors, fluid speed sensors, 
fluid density sensors; and distance sensors. 

1 0. A system according to claim 8 or 9 wherein the sen- 
sor means are located around an axis parallel to the 
pipe and/or along that axis. 

11. A system according to any one of claims 8 to 10 
wherein the sensors are differential pressure sen- 
sors to detect the differential pressure at radially 
distributed locations spaced around an axis parallel 
to the pipe and/or along that axis. 

R even dicat ions 



5. Procede selon Tune quelconque des revendications 
precedentes, dans lequel le moyen detecteur est 
choisi parmi les capteurs de pression, les detec- 
teurs soniques, les detecteurs de vibrations, les de- 

5 tecteurs de Vitesse de fluide, les detecteurs de den- 
site de fluide et les detecteurs de distance. 

6. Procede selon Tune quelconque des revendications 
precedentes, dans lequel les moyens detecteurs 

10 sont situes autour d'un axe parallele a la canalisa- 
tion et/ou le long de cet axe. 

7. Procede selon Tune quelconque des revendications 
pr6c6dentes, dans lequel la caracteristique d'ecou- 

is lement de fluide est bas6e sur la pression de I'ecou- 
lement de fluide a travers la canalisation. 



1. Procede de localisation des fuites dans une cana- 
lisation de transport de fluide, le procede compre- 
nant les etapes consistant a : 

amener un moyen detecteur (2) ou permettre a 
un moyen detecteur (2), mobile a I'interieur de 
la canalisation, de traverser au moins une sec- 
tion (1) de la canalisation pour detecter, pen- 
dant ladite traversee, des caracteristiques du 
fluide en relation avec la position le long de la- 
dite canalisation ; 

enregistrer les caracteristiques detectees du 
fluide ; 

evaluer une caracteristique de champ d'6cou- 
lement de fluide de recoupment de fluide a tra- 
vers la canalisation et comparer la caracteristi- 
que de champ d'ecoulement de fluide evaluee 
avec une caracteristique de champ d'6coule- 
ment de fluide de reference pour cette canali- 
sation, afin d'obtenir de cette facon des don- 
nees concernant une fuite. 

2. Procede selon la revendication 1 , dans lequel la ca- 
racteristique de champ d'ecoulement de fluide de 
reference est obtenue immediatement apres Ins- 
tallation de la canalisation. 

3. Procede selon la revendication 2, dans lequel la ca- 
racteristique de champ d'ecoulement de fiuide eva- 
luee est compare avec des caracteristiques de 
champ d'ecoulement de fluide anterieures prove- 
nant de la canalisation pourfournir une indication 
de changements dans la canalisation au cours du 
temps. 

4. Procede selon Tune quelconque des revendications 
pr6c6dentes, dans lequel I'etape de comparaison 
de la caracteristique de champ d'ecoulement de 
fluide evalu6e avec la caracteristique d'ecoulement 
de fluide de reference est effect uee par un reseau 
neuronal. 



8. Systeme de localisation de fuites pour localiser des 
fuites dans une canalisation contenant un ecoule- 
ment de fluide a travers elle, le systeme 
comprenant : 

un moyen detecteur (2), mobile a I'interieur de 
la canalisation ; 

des moyens amenant ledit moyen detecteur ou 
permettant audit moyen detecteur de traverser 
au moins une section (1 ) de lacanalisation pour 
detecter, pendant ladite traversee, des carac- 
teristiques du fluide en relation avec la position 
le long de ladite canalisation ; 
des moyens pour enregistrer les caracteristi- 
ques detectees du fluide ; 
des moyens (4) pour evaluer une caracteristi- 
que de champ d'ecoulement de fluide du fluide 
s'6coulant a travers la canalisation et comparer 
la caracteristique de champ d'ecoulement de 
fluide evalu6 avec une caracteristique de 
champ d'ecoulement de fluide de reference 
pour cette canalisation afin d'obtenir de cette 
facon des donn6es concernant une fuite. 

9. Systeme selon la revendication 8, dans lequel le 
moyen detecteur est choisi parmi les capteurs de 
pression, les detecteurs soniques, les detecteurs 
de vibrations, les detecteurs de Vitesse de fluide, 
les detecteurs de densite de fluide et les detecteurs 
de distance. 

10. Systeme selon Tune des revendications 8 ou 9, 
dans lequel les moyens detecteurs sont localises 
autour d'un axe paraltele a la canalisation et/ou le 
long de cet axe. 

11. Systeme selon Tune quelconque des revendica- 
tions 8 a 10, dans lequel les detecteurs sont des 
detecteurs de pression difterentielle pour detecter 
la pression difterentielle au niveau d'emplacements 
distribues radialement espac6s autour d'un axe pa- 
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raddle a la canalisation et/ou le long de cet axe. 



Patentansp ruche 

1. Verfahren zur Ortung von Leckstellung in einer 
fluidfuhrenden Leitung, welches folgendes auf- 
weist: 

Bewirken Oder Gestatten, daB eine Sensorein- 
richtugn (2) innerhalbder Leitung beweglich ist, 
urn wenigstens einen Abschnitt (1 ) der Leitung 
zu durchlaufen, urn wahrend des Durchlaufs 
charakteristische Eigenschaften des Fluids be- 
zuglich der Position langs der Leitung zu detek- 
tieren; 

Aufzeichnen der detektierten Charakteristika 
des Fluid; 

Ermitteln einer Fluidstromungs-Feldcharakteri- 
stik des durch die Leitung stromenden Fluids 
und vergleichen der ermittelten Fluidstro- 
mungs-Feldcharakteristik mit einer Referenz- 
fluidstrdmungs-Feldcharakteristik fur diese 
Leitung, urn Daten betreffend eine Leckstelle 
zu erhalten. 

2. Verfahren nach Anspruch 1 , bei dem die Referenz- 
fluidstromungs-Charakteristik unmittelbar nach der 
Installation der Leitung erhalten wird. 

3. Verfahren nach Anspruch 2, bei dem die ermittelte 
Fluidstromungs-Feldcharakteristik mit fruheren 
Fluidstromungsfeld-Charakteristika von der Lei- 
tung verglichen wird, urn eine Angabe von Ande- 
rungen der Leitung mit derZeit bereitzustellen. 

4. Verfahren nach einem der vorangehenden Ansprii- 
che, bei dem derSchrittzum Vergleichen der ermit- 
telten Fluidstromungs-Feldcharakteristik mit der 
Referenzfluidstromungs-Feldcharakteristik mittels 
eines neuralen Netzwerks bewirkt wird. 

5. Verfahren nach einem der vorangehenden Anspru- 
che, bei dem die Sensoreinrichtung aus derGruppe 
gewahlt ist, die Drucksensoren, Schallsensoren, Vi- 
brationssensoren, Fluidgeschwindigkeitssensoren, 
Fluiddichtesensoren und Abstandssensoren um- 
faBt. 

6. Verfahren nach einem der vorangehenden Anspru- 
che, bei dem die Sensoreinrichtung um eine Achse 
parallel zu der Leitung und/oder lange dieser Achse 
angeordnet ist. 

7. Verfahren nach einem der vorangehenden Anspru- 
che, bei dem die Fluidstromungs-Feldcharakteristik 
auf dem Druck des durch die Leitung stromenden 
Fluids basiert. 



8. System zur Ortung von Leckstellen in einer Leitung, 
durch weiche ein Fluid stromt, wobei das System 
folgendes aufweist: 

s eine Sensoreinrichtung (2), weiche in der Lei- 

tung beweglich ist; 

eine Einrichtung zum Bewirken und Ermogli- 
chen, daB der Sensor wenigstens einen Ab- 
schnitt (1 ) der Leitung durchlauft, um wahrend 
10 des Durchlaufs Charakteristika des Fluids in 

Relation zu der Position langs der Leitung zu 
detektieren; 

eine Einrichtung zum Aufzeichnen der detek- 
tierten Charakterisitika des Fluids; 
eine Einrichtung (4) zur Ermittlung einer Fluid- 
stromungs-Feldcharakteristik des durch die 
Leitung stromenden Fluids und zum Verglei- 
chen der ermittelten Fluidstromungs-Feldcha- 
rakteristik mit einer Referenzfluidstromungs- 
20 Feldcharakteristik fur diese Leitung, um hier- 

durch Daten betreffend eine Leckstelle zu er- 
halten. 

9. System nach Anspruch 8, bei dem die Sensorein- 
25 richtung aus der Gruppe gewahlt ist, weiche Druck- 
sensoren, Schallsensoren, Schwingungssensoren, 
Fluidgeschwindigkeitssensoren, Fluiddichtesenso- 
ren und Abstandssensoren umfaBt. 

30 10. System nach Anspruch 8 oder 9, bei dem die Sen- 
soreinrichtung um eine Achse parallel zu der Lei- 
tung und/oder lange dieser Achse angeordnet ist. 



11. System nach einem der Anspruche 8 bis 10, bei 
35 dem die Sensoren Druckdifferenzsensoren sind, 
um den Differenzdruck an radial verteilt liegenden 
Stellen zu detektieren, die um eine Achse parallel 
zu der Leitung und/oder langs dieser Achse beab- 
standet angeordnet sind. 

40 
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